inhibitor, was isolated from fermentation broth of Streptomyces sp. MJ858-NF31).
The structure was elucidated as 3-amino-2-hydroxyoctanoyl-L-valine from NMR and mass spectra and degradation studies. The sterochemistry of 3-amino-2-hydroxyoctanoyl moiety was confirmed to be 2S,3R configuration from X-ray crystallographic analysis. In this paper, we report the stereospecific synthesis of (2S,37?)-3-amino-2-hydroxyoctanoic acid and total synthesis of valinoctin A and its analogues. Farnesyl protein transferase inhibitory activities of them were also measured.
Chemistry Seebach et al. reported that the diesters of (S)-malic acid could be alkylated with good diastereoselectivity at C3 using two equivalents of lithium diisopropylamide and various alkyl halides2). Normanet al. reported the synthesis of bestatin and that the use of lithium bis-(trimethylsilyl)amide instead of lithium diisopropylamide enhanced the diastereoselectivity3).
We tried to synthesize homochiral 3-amino-2-hydroxy acid moiety of valinoctin A by this method.
The synthesis of valinoctin A and its amino acid analogues were shown in Scheme 1. (S)-malic acid was first converted diester (2) , and then stereocontrolled alkylation at C3 was achieved using two equivalents of lithium bis(trimethylsilyl)amide and iodopentane. Dies-1031 ter (3) showed 46 : 1 selectivity (NMRanalysis) for the R isomer at C3. Saponification of 3 with In NaOH afforded diacid (4) , which was recrystallized from etherhexane (1 : 3) . Treatment of 4 with trifmoroacetic anhydride gave an intermediate cyclic anhydride, which was subsequently opened with EtOHto give the monoacid (5)4). Treatment of 5 with triethylamine and diphenylphosphoryl azide gave oxazolidone (6) via isocyanate intermediate^. Saponification of 6 with In NaOH and followed by deionization by using strong acidic ion-exchange resin gave (2S,3^)-3-amino-2-hydroxyoctanoic acid (7). Protection of the amino group of 7 with benzyl iS-4,6-dimethylpyrimidine-2-ylthiocarbonate and triethylamine gave 7V-benzyloxycarbonyl derivative of 7 (8). Coupling reaction of 8 with L-valine benzyl ester or other amino acid benzyl esters using 1-hydroxybenzotriazole (HOBt) and l-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (EDC à" HC1) gave N-and C-terminal protected compounds (9~12). Hydrogenation of 9-12 with palladium-black gave valinoctin A and its analogues (1 and 13~15) .
Enzyme Inhibition (8ml) at -50--60°C and was then poured into a mixture of ether (230 ml) and water (30 ml). The organic layer was washed successively with saturated aq NaHCO3 (20ml) and saturated aq NaCl (20ml), and the aqueous layer was extracted with ether (80 ml x 2). The combined ethereal solution was dried (Na2SO4), and evaporated to give an oil. The product was purified by silica gel column chromatography with hexane -EtOAc (7 : 2) to give 3 (0.80g), and a mixture of 3 and O-trimethylsilyl product of 3 (4.63 g).
To the mixture (4.63g) in THF (30ml) was added 1 m HC1(30ml), and the mixture was stirred for 30 minutes. After evaporation of THF, the residual aqueous layer was extracted with EtOAc (50ml and 30mlx2). The combined organic layer was washed with saturated aq NaCl (30ml), and dried (Na2SO4 (2iS,3i?)-2-Hydroxy-3-pentylsuccinic Acid (4) A solution of3 (2.71 g, 10.4mmol) in dioxane (30ml) and 2m NaOH(30ml) was refluxed for 1 hour. After acidification with 6m HC1, the solution was concentrated. The residue was diluted with water (30ml) and extracted with EtOAc (40ml and 20mi x 2), and dried To an ice-cold solution of 4 (1.84g, 9.01mmol) was added trifluoroacetic anhydride (3.0 ml, 21.7 mmol), and the suspension was stirred. Within 1 hour the mixture became homogeneous. After stirring was continued for additional 2 hours in an ice bath, the TFA and trifluoroacetic anhydride were removed by vacuumevaporation while the flask was kept at 0°C. The resulting residue was dissolved in dry EtOH (6ml). After the mixture was stirred for 3.5 hours, the solvent was evaporated to give a syrup. The product was purified by silica gel column chromatography with CHC13-MeOH- and triethylamine (1.42ml, 10.1 mmol) was heated to 90°C, and added diphenylphosphoryl azide (2.09ml, 9.70mmol). After the solution was heated for 4 hours at 90°C, the solution was concentrated. The residue was diluted with water (10ml) and extracted with EtOAc (10mlx 3), and dried (Na2SO4). Evaporation of the solvent gave a crude oil. The product was purified by silica gel column chromatography with hexane -EtOAc (4: 1-3: 1) to give 6 as colorless syrup, (2S,3i?)-3-Amino-2-hydroxyoctanoic Acid (7) A solution of 6 (1.62g, 7.07mmol) in EtOH (15ml) and 2m NaOH(15ml) was refluxed for 9 hours. Then, EtOH was evaporated under reduced pressure. The residual aqueous solution was charged on a columnof Dowex 50W-X4 (H+, 60 ml) and the column was washed with H2O (200ml) . Elution with 5% aq NH3 afforded a fraction containing 7. Evaporation of the fraction gave a solid of 7, (1.21 g, 97.7%). This solid was crystallized from PrOH-H2O (1 : 1) (25r,37^)-3-Benzyloxycarbonylamino-2-hydroxyoctanoic Acid (8) A mixture of 7 (1.18g, 6.73mmol), benzyl S-4,6-dimethyl pyrimidin-2-ylthiocarbonate (2.23 g, 8. 13 mmol), water (5ml), dioxane (5 ml) and triethylamine (1.42ml, 10. 1 mmol) was stirred for 23 hours at room temperature. To the mixture was added water (25ml) and acidified to pH 2 by addition of 1m HC1. The aqueous layer was extracted with EtOAc (30ml and 20mlx2), and the combined organic layer was washed with 1 mHC1 (20mix2) and saturated aq NaCl (20ml), and dried (Na2SO4). Evaporation of the solvent gave a crude syrup. The product was purified by silica gel column chromatography with CHC13-MeOH-AcOH (300:2:
1-300: 12: 1) to give 8 as colorless syrup, 2.05g (98.5%).
This syrup was crystallized from hexane-EtOAc and EDCHC1 (249.7mg, 1.30mmol), and the resulting mixture was chilled in an ice bath for 2 hours. Stirring was continued for 21 hours at room temperature, and the mixture was diluted with EtOAc (30 ml). The mixture was washed with saturated aq NaHCO3(15ml), 10% aq citric acid (15ml) and saturated aq NaCl (15ml), and dried (Na2SO4). Evaporation of the solvent gave a crude product. The product was purified by silica gel column chromatography with hexane-EtOAc (llH, m, Phx2, NH(Val)). OCT. 1996 Compounds10-12 were prepared by a similar procedure.
Crude (25' , 3jR)-3-benzyloxycarbonylamino-2-hydroxyoctanoyl-L-alanine benzyl ester (10) prepared from 8 (149.4 mg) and L-alanine benzyl ester /?-toluenesulfonate (177.7mg) was recrystallized from EtOAc-hexane to give 10 (196.4mg, 86.4%) 
